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were able to obtain some indication of the fatigue range
of a piece of steel by carrying out some simple test,
or, better still, if he were able to obtain some idea of
the value of the fatigue range of the steel from the deter-
mination of one of the other physical properties of steel
which may be easier to obtain. The results obtained in
a considerable series of experimentsl suggest that it
may be possible to do the latter, since, curiously enough,
there appears, from these experiments, to be a fairly
constant relationship between the maximum strength of
a steel and its fatigue range. In Table 15 are set out a
large number of results giving the apparent elastic limit,
the yield-point, the maximum stress, and the fatigue
range of a number of steels. In all these tests the fatigue
range has been determined for equal plus and minus
fatigue stresses. In addition to these figures, the ratio
between the plus fatigue stress, and the ultimate strength,
is given, and it will be seen that in the majority of cases
this ratio is remarkably similar. The plus fatigue stress
is approximately equal to the maximum stress multiplied
by a factor which lies between 0' 45 and 0' 50, and, there-
fore, the fatigue range is very nearly equal to the maxi-
mum stress. In view of the very considerable variety
of steels which have been examined, this result is of
great importance, and although the ratio is only empirical,
and has not been explained at present, its mere existence
enables the engineer to assume the fatigue strength of
a piece of steel with reasonable accuracy, without having
to carry out a series of difficult and arduous operations.
It is quite probable that this relationship between the
fatigue strength of the steel and the maximum strength
(hitherto hardly suspected) has been of tremendous use
in the past to the engineer who has always taken some
proportion of the maximum strength of a steel as his
designing value, almost irrespective of the values for the
elastic limit, yield-point, etc. This custom appears now
to be largely justified.

1 Report of Materials Section, Air Ministry, H.M. Stationery Office, 1921.